Preliminary Drainage Report for Monarch Landing Addition
Wichita, Sedgwick County, Kansas

Location

The site is located in unincorporated Sedgwick County, with anticipated annexation by the City of
Wichita, Kansas. The site is in the Southeast Quarter of Section 1, Township 29 South, Range 2
East or more commonly the northwest corner of 159" Street East and 21% Street North.
Undeveloped land borders the site to the north, east, and west. The total site area is
approximately 122 acres. The site is shown on the Quadrangle Map located in Appendix A.

Soils

Soils in the Monarch Landing Addition have been classified as Rosehill silty clays, 1 to 3% slopes
Goesell silty clay 0 to 1% slopes and according to the NRCS (SCS) Sedgwick & Butler County
Soils Survey (Appendix B). The HSG used to select runoff coefficients is “D”.

Pre-Project Conditions

Development
The site is undeveloped open space. The primary land use is agricultural.

Landform and Slope

Slopes across the site range from 1-5%. The site drains to all sides of the proposed site from the
top of the hill near the center of the site. Elevations across the site range from 1376 in the center
of the site to 1364 on the south side of the project site at the culvert crossing under 21%' Street
North.

Drainage Conditions

The site is not located in any designated floodplain according to the Federal Emergency
Management Agency’s (FEMA) Flood Insurance Rate Map (FIRM). The site is shown in Zone X,
areas outside of 100-year flooding. FIRM Panels 200321 0150A Sedgwick County, Kansas &
200037 0165C Butler County, Kansas, unincorporated area, June 3, 1986 & June 20, 2001,
Appendix C.

Runoff Characteristics

Basin A drains 38.1 acres south into an engineered swale running parallel to 21% Street North
then south offsite through an existing 3x4 RCB culvert under the road.

Runoff from basin B drains 34.0 acres to the west into an SCS waterway west of the site near the
northwest corner of the school parcel.

Basin C includes 36.9 acres that flow offsite to the north into an SCS waterway north of the site.

Basin D includes 13.1 acres that flow offsite to the east near the section’s east quarter corner.
Current facilities include a 12" CMP under 159" Street (unpaved).
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Basin E includes 9.7 acres that flow from the site’s southwest corner into a ditch parallel to 21°
Street North.

The existing basin boundaries are shown in Appendix D.

The five pre-project basins were analyzed in Hydraflow Hydrographs 2004. The drainage basins
were modeled using the SCS Method with a 24-hour Type 2 design storm. The basin was
modeled to represent the undeveloped conditions using a curve number of 80. Time of
Concentration was calculated using the FAA method in an Excel Spreadsheet, Appendix E.

Calculations of the pre-project runoff for each watershed can be found in Appendix F. Pre-project
flows from the site are shown in Table 1.

Table 1: Pre-Project Runoff.

o Design Storm Flows (cfs)
Description

2-Yr 5-Yr 10-Yr 100-Yr
A 34.0 53.2 66.2 115.3
B 24.5 38.2 47.6 83.0
C 37.2 58.1 72.3 126.3
D 15.7 24.4 30.3 52.9
E 11.7 18.2 22.6 39.5

Developed Conditions

Development

The site will be developed for residential use with 1/4 acre and 1/3 acre lots. The southwest
corner of the project site is proposed for an elementary school and the south east corner of the
site will be zoned for commercial use. Detention will be provided in appropriate areas of the site.

Landform and Slope

Developed slopes will be 0.5% minimum and 3:1 maximum in the detention ponds. A preliminary
grading plan is included in Appendix G. Final elevations of the lots will also be determined during
final design.

Drainage Conditions

Watershed boundaries at the site will change slightly as the area is developed. The proposed
basin boundaries are shown on the Drainage and Utility Plans in Appendix H. The total of the
overall basin areas will be the same area as pre-project conditions. Detention ponds will be
provided to keep post-project flows at or below the pre-project flows at each discharge location.

Calculations of the post-project runoff for each major watershed can be found in Appendix F and
peak flow rates for each watershed are shown in Table 2.
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Table 2: Post-Project Runoff.

o Design Storm Flows (cfs)
Description

2-Yr 5-Yr 10-Yr 100-Yr
A 33.4 47.9 58.7 109.6
B 21.7 35.3 43.1 69.9
C 33.1 50.1 61.5 118.4
D 12.2 17.7 21.3 34.4
E 10.5 141 16.5 24.9

Runoff Characteristics

Watershed A has been divided into 3 sub-basins in the post-project conditions. Watersheds A1
and A2 flow into separate detention basins designed to keep peak flow rates after full
development at or below the pre-project values. The detention ponds will discharge to the south
into temporary ditches across the future commercial phase parcel to the culvert under 21*' Street.

Discharges south of 21% Street from Watershed A will be controlled by the detention facilities

rather than by the existing culvert. Proposed improvements to 21% Street will include enlarging
the culvert to allow predictable tailwater conditions for the detention facility discharge structures.

Drainage Basin B has been separated into two sub-basins. Watershed B1 in the residential area
will be oversized to reduce detention requirements on the school property. A small dry detention
facility (B2) will be provided to reduce peak flow rates from the school property and a portion of
the residential area so that the combined discharge to the SCS waterway west remains at or
below current values for the range of design storms considered.

Drainage Basin C has been broken into two sub-basins to separate areas that will flow to the
detention facility from those that will leave the site without detention under the post-project
drainage patterns.

Drainage Basins D and E will leave the project site without detention. Watershed areas for these
basins have been reduced so that the post-project peak flow rates remain at or below current
values for the range of design storms considered.

The detention areas were modeled in Hydraflow Hydrographs and have been sized for the 100-
year event. Calculations for each pond can be found in Appendix F. A stormwater sewer system
(SWS) layout has also been designed to carry site runoff to each of the detention basins. The
SWS pipe sizes will be designed at a later stage in the design process.

Appendix H shows the utility plan.

Summary

The 122 acre site will develop as residential lots, commercial/office space and an elementary
school. Detention ponds will be used to keep the discharge from each watershed below the pre-
project levels. Minimum pads will be established based on the 100-year water surface elevation
on the final plat. Storm water sewer for residential areas of the site will be sized to carry the 2-
year design event.
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Appendix A
Quadrangle Map
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Appendix B
NRCS Soils Map
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Appendix C
Flood Insurance Rate Map (FIRM)
&
Flood Boundary Hazard Map (FBFM)
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Appendix D
Existing Drainage Boundaries Drawing
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Appendix E
Time of Concentration Calculations
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 005
Total Area = 38.1 Acres
Total Area = 0.0595 sq. mi.
Composite Curve Number =  80.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
iy 38.1
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 010
Total Area = 24.6 Acres
Total Area = 0.0384 sq. mi.
Composite Curve Number =  80.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
iy 24.6
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 035
Total Area = 36.9 Acres
Total Area = 0.0577 sq. mi.
Composite Curve Number =  80.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
iy 36.9
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 045
Total Area = 13.1 Acres
Total Area = 0.0204 sq. mi.
Composite Curve Number =  80.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0 oy
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 050
Total Area = 9.8 Acres
Total Area = 0.0153 sq. mi.
Composite Curve Number =  80.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0 i
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100

J:\Civil\06201\Drainage Report\FAA Tc Calcs & SCS CN Weighted AverageOPT4.xls
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 050
Total Area = 25.6 Acres
Total Area = 0.0400 sq. mi.
Composite Curve Number =  86.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30 220
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100

J:\Civil\06201\Drainage Report\FAA Tc Calcs & SCS CN Weighted AverageOPT4.xls
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 060
Total Area = 5.7 Acres
Total Area = 0.0089 sq. mi.
Composite Curve Number =  95.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
. . 5.7
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100

J:\Civil\06201\Drainage Report\FAA Tc Calcs & SCS CN Weighted AverageOPT4.xls
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 063
Total Area = 13.2 Acres
Total Area = 0.0206 sq. mi.
Composite Curve Number =  95.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
. . 13.2
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 065
Total Area = 15.7 Acres
Total Area = 0.0245 sq. mi.
Composite Curve Number =  87.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38 o
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100

J:\Civil\06201\Drainage Report\FAA Tc Calcs & SCS CN Weighted AverageOPT4.xls

Page 10 of 15



SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 070
Total Area = 13.0 Acres
Total Area = 0.0204 sq. mi.
Composite Curve Number =  92.83
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
. . 9.5
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
. . 3.5
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 075
Total Area = 28.9 Acres
Total Area = 0.0451 sq. mi.
Composite Curve Number =  87.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38 28
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100

J:\Civil\06201\Drainage Report\FAA Tc Calcs & SCS CN Weighted AverageOPT4.xls
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 085
Total Area = 5.4 Acres
Total Area = 0.0085 sq. mi.
Composite Curve Number =  87.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
. . 5.4
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

050 Monarch Landing
Project Number:  0601010201-0300
Basin: 090
Total Area = 8.9 Acres
Total Area = 0.0139 sq. mi.
Composite Curve Number =  87.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
. . 8.9
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100

J:\Civil\06201\Drainage Report\FAA Tc Calcs & SCS CN Weighted AverageOPT4.xls
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SCS Runoff Curve Number Calculations

9/29/2006 11:29 AM

Project Name: Monarch Landing
Project Number:  0601010201-0300
Basin: 110
Total Area = 5.5 Acres
Total Area = 0.0085 sq. mi.
Composite Curve Number =  95.00
Percent Area/CN
Land Use Impervious Hydrological Soil Group
P A B C D
Cultivated land without conservation treatment 0
72 81 88 91
Cultivated land with conservation treatement 0
62 71 78 81
Pasture or range land - poor condition 0
68 79 86 89
Pasture or range land - good condition 0
39 61 74 80
Meadow - good condition 0
30 58 71 78
Wood or Forest land - thin stand, poor cover, no mulch 0
45 66 77 83
Wood or Forest land - good cover 0
25 55 70 77
Open spaces - good condition - grass cover on 75% or 0
more of area 39 61 74 80
Open spaces - fair condition - grass cover on 50-75% of 0
area 49 69 79 84
. . 5.5
Commercial and business 85
89 92 94 95
Industrial 72
81 88 91 93
Residential - 1/8 acre or less 65
77 85 90 92
Residential - 1/4 acre 38
61 75 83 87
Residentail - 1/3 acre 30
57 72 81 86
Residential - 1/2 acre 25
54 70 80 85
Residentail - 1 acre 20
51 68 79 84
Paved Parking lots, roofs, driveways, etc. -
98 98 98 98
Streets and roads - paved with curbs and storm sewers -
98 98 98 98
Streets and roads - gravel -
76 85 89 91
Streets and roads - dirt -
72 82 87 89
Lake/Pond 100
100 100 100 100
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Appendix F
Hydraflow Hydrographs Output
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Hydrograph Return Period Recap

Hyd. | Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | == | - 34.02 | - 53.21 66.24 | --eem | - 115.28 | Watershed AB4 10

2 SCS Runoff | --e- | - 2954 | - 43.19 5231 | - | - 85.66 | Watershed A1 FTR 10

3 Reservoir 2 | e 1445 | - 22.26 3022 | - | e 60.83 Watershed A1

4 SCS Runoff | == | - 12.02 | - 16.13 18.81 | —--eem | e 28.47 | Watershed A2 FTR 10

5 Reservoir 4 | - 1890 | - 5.559 7.969 | - | - 16.00 Detention Routing A2

6 SCS Runoff | == | - 28.29 | - 37.97 4427 | e | - 67.00 | Watershed A3 FTR 10

7 Combine 3,56 | - 3340 | - 47.93 58.70 | - | e 109.55 | Combine All

Proj. file: MLA10.gpw

Friday, Sep 29 2006, 11:35 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 34.02 6 750 224,063 e e Watershed A B4 10

2 SCS Runoff 29.54 6 750 191,916 i e B Watershed A1 FTR 10

3 Reservoir 14.45 6 786 191,691 2 1367.67 73,748 Watershed A1

4 SCS Runoff 12.02 6 732 62,403 e e Watershed A2 FTR 10

5 Reservoir 1.890 6 780 62,270 4 1368.32 35,108 Detention Routing A2

6 SCS Runoff 28.29 6 732 146,882 e e B Watershed A3 FTR 10

7 Combine 33.40 6 738 400,843 3,56 | | e Combine All

MLA10.gpw Return Period: 2 Year Friday, Sep 29 2006, 11:35 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 53.21 6 750 346,247 e e Watershed A B4 10

2 SCS Runoff 43.19 6 744 281,266 i e B Watershed A1 FTR 10

3 Reservoir 22.26 6 786 281,042 2 1368.30 105,059 Watershed A1

4 SCS Runoff 16.13 6 732 84,947 e e Watershed A2 FTR 10

5 Reservoir 5.559 6 768 84,815 4 1368.83 42,984 Detention Routing A2

6 SCS Runoff 37.97 6 732 199,946 e e B Watershed A3 FTR 10

7 Combine 47.93 6 738 565,803 3,56 | | e Combine All

MLA10.gpw Return Period: 5 Year Friday, Sep 29 2006, 11:35 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 66.24 6 750 430,295 e e Watershed A B4 10

2 SCS Runoff 52.31 6 744 341,370 i e B Watershed A1 FTR 10

3 Reservoir 30.22 6 780 341,146 2 1368.62 122,065 Watershed A1

4 SCS Runoff 18.81 6 732 99,763 e e Watershed A2 FTR 10

5 Reservoir 7.969 6 762 99,630 4 1369.10 47,406 Detention Routing A2

6 SCS Runoff 44.27 6 732 234,818 i e B Watershed A3 FTR 10

7 Combine 58.70 6 738 675,593 3,56 | | e Combine All

MLA10.gpw Return Period: 10 Year Friday, Sep 29 2006, 11:35 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 115.28 6 744 751,860 e e Watershed A B4 10

2 SCS Runoff 85.66 6 744 566,126 e e B Watershed A1 FTR 10

3 Reservoir 60.83 6 768 565,901 2 1369.40 165,581 Watershed A1

4 SCS Runoff 28.47 6 732 153,945 e e Watershed A2 FTR 10

5 Reservoir 16.00 6 756 153,813 4 1369.95 62,291 Detention Routing A2

6 SCS Runoff 67.00 6 732 362,351 e e B Watershed A3 FTR 10

7 Combine 109.55 6 750 1,082,064 | 3,56 | - | - Combine All

MLA10.gpw Return Period: 100 Year Friday, Sep 29 2006, 11:35 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:38 AM

Hyd. No. 1

Watershed A B4 10

Hydrograph type = SCS Runoff Peak discharge = 115.28 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 38.090 ac Curve number = 80

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) =54.60 min

Total precip. = 7.80in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 751,860 cuft
Watershed A B4 10

Q (cfs) Hyd. No. 1 -- 100 Yr Q (cfs)
120.00 120.00
100.00 [\ 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \ 20.00

\\\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:38 AM
Hyd. No. 2
Watershed A1 FTR 10
Hydrograph type = SCS Runoff Peak discharge = 85.66 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 25.410 ac Curve number = 86
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =55.80 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 566,126 cuft
Watershed A1 FTR 10
Q (cfs) Hyd. No. 2 - 100 Yr Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 20.00
10.00 / 10.00
\
_— —
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3
Watershed A1

Hydrograph type
Storm frequency
Inflow hyd. No.

Reservoir name

Reservoir
100 yrs
2

Conceptual Watershed A1

Peak discharge

Time interval

Max. Elevation

Max. Storage

Friday, Sep 29 2006, 11:38 AM

60.83 cfs

6 min
1369.40 ft
165,581 cuft

Storage Indication method used.

Watershed A1

Hydrograph Volume = 565,901 cuft

Q (cfs) Hyd. No. 3 - 100 Yr Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 K\ 20.00
10.00 \\\ 10.00
/ \
0.00 —— 0.00
0 3 6 9 12 15 18 21 24 27 30
Time (hrs)
—— Hyd No. 3 —— Hyd No. 2



Pond Report

Hydraflow Hydrographs by Intelisolve

Pond No. 1 - Conceptual Watershed A1

Friday, Sep 29 2006, 11:38 AM

Pond Data
Bottom LxW = 200.0 x 200.0 ft Side slope = 6.0:1 Bottom elev. = 1366.00ft Depth = 5.00ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1366.00 40,000 0 0
0.25 1366.25 41,209 10,151 10,151
0.50 1366.50 42,436 10,455 20,606
0.75 1366.75 43,681 10,764 31,370
1.00 1367.00 44,944 11,078 42,448
1.25 1367.25 46,225 11,396 53,844
1.50 1367.50 47,524 11,718 65,562
1.75 1367.75 48,841 12,045 77,607
2.00 1368.00 50,176 12,377 89,984
2.25 1368.25 51,529 12,713 102,697
2.50 1368.50 52,900 13,053 115,750
2.75 1368.75 54,289 13,398 129,148
3.00 1369.00 55,696 13,748 142,896
3.25 1369.25 57,121 14,102 156,998
3.50 1369.50 58,564 14,460 171,458
3.75 1369.75 60,025 14,823 186,281
4.00 1370.00 61,504 15,191 201,472
4.25 1370.25 63,001 15,563 217,035
4.50 1370.50 64,516 15,939 232,974
4.75 1370.75 66,049 16,320 249,294
5.00 1371.00 67,600 16,706 266,000
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 30.00 0.00 0.00 0.00 Crest Len (ft) = 5.00 0.00 0.00 0.00
Span (in) = 30.00 0.00 0.00 0.00 Crest EL. (ft) = 1368.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert El. (ft) = 1366.00 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 50.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.00 0.00 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 0.60 0.00 0.00
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage (ft) Stage / Discharge Stage (ft)
5.00 5.00
/
/
//
4.00 4.00
/
/
/
3.00 / 3.00
2.00 // 2.00
1.00 / 1.00
0.00 0.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00

Total Q

Discharge (cfs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4
Watershed A2 FTR 10

Friday, Sep 29 2006, 11:38 AM

Hydrograph type = SCS Runoff Peak discharge = 28.47 cfs
Storm frequency = 100 yrs Time interval =
Drainage area = 5.710 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =32.80 min
Total precip. = 7.80in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 153,945 cuft
Watershed A2 FTR 10
Q (cfs) Hyd. No. 4 -- 100 Yr Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
_———’—/
0.00 - 0.00
0 2 4 6 8
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:38 AM
Hyd. No. 5
Detention Routing A2
Hydrograph type = Reservoir Peak discharge = 16.00 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. =4 Max. Elevation = 1369.95 ft
Reservoir name = Watershed A2 Max. Storage = 62,291 cuft
Storage Indication method used. Hydrograph Volume = 153,813 cuft
Detention Routing A2
Q (cfs) Hyd. No. 5 - 100 Yr Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 \ 5.00
0.00 — 0.00
0 4 8 12 16 20 24 28 32 36
Time (hrs)

11



Pond Report

Hydraflow Hydrographs by Intelisolve
Pond No. 2 - Watershed A2

Friday, Sep 29 2006, 11:38 AM

Pond Data
Bottom LxW = 100.0 x 100.0 ft Side slope = 4.0:1 Bottom elev. = 1365.50ft Depth = 5.00ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1365.50 10,000 0 0
0.25 1365.75 10,404 2,550 2,550
0.50 1366.00 10,816 2,652 5,203
0.75 1366.25 11,236 2,756 7,959
1.00 1366.50 11,664 2,862 10,821
1.25 1366.75 12,100 2,970 13,792
1.50 1367.00 12,544 3,080 16,872
1.75 1367.25 12,996 3,192 20,064
2.00 1367.50 13,456 3,306 23,371
2.25 1367.75 13,924 3,422 26,793
2.50 1368.00 14,400 3,540 30,333
2.75 1368.25 14,884 3,660 33,994
3.00 1368.50 15,376 3,782 37,776
3.25 1368.75 15,876 3,906 41,682
3.50 1369.00 16,384 4,032 45,715
3.75 1369.25 16,900 4,160 49,875
4.00 1369.50 17,424 4,290 54,165
4.25 1369.75 17,956 4,422 58,588
4.50 1370.00 18,496 4,556 63,144
4.75 1370.25 19,044 4,692 67,836
5.00 1370.50 19,600 4,830 72,667
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 6.00 36.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 6.00 36.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 0.00 0.00
Invert EI. (ft) = 1365.50 1368.00 0.00 0.00 Weir Type = -
Length (ft) = 50.00 50.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.50 0.50 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 0.60 0.00 0.00
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage (ft) Stage / Discharge Stage (ft)
5.00 / 5.00
//
4.00 — 4.00
/
/
/
3.00 3.00
2.00 K 2.00
1.00 1.00
0.00 0.00
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

Total Q

Discharge (cfs)

12



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 6
Watershed A3 FTR 10

Friday, Sep 29 2006, 11:38 AM

Hydrograph type = SCS Runoff Peak discharge = 67.00 cfs
Storm frequency = 100 yrs Time interval =
Drainage area = 13.440 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =32.80 min
Total precip. = 7.80in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 362,351 cuft
Watershed A3 FTR 10
Q (cfs) Hyd. No. 6 — 100 Yr Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
-——""_/
0.00 - 0.00
0 2 4 6 8
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Friday, Sep 29 2006, 11:38 AM

Hyd. No. 7
Combine All
Hydrograph type = Combine Peak discharge = 109.55 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 3,56
Hydrograph Volume = 1,082,064 cuft
Combine All
Q (cfs) Hyd. No. 7 - 100 Yr Q (cfs)
120.00 120.00
100.00 /\ 100.00
80.00 80.00
60.00 A 60.00
40.00 40.00
20.00 \ 20.00
0.00 — 4 § 0.00
0 3 6 12 15 18 21 24 27 30
Time (hrs)

—— Hyd No. 7 —— Hyd No. 3 —— Hyd No. 5 —— Hyd No. 6

14
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Hydrograph Return Period Recap

15

Hyd. | Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | === | e 2448 | - 38.18 4755 | s | e 83.02 Watershed B West

3 SCS Runoff | - | e 1893 | --—----- 27.43 33.07 | - | e 53.60 Watershed B1 FTR Res

4 Reservoir 3 | 2358 | - 5.924 8.360 | - | e 15.49 Watershed B1

5 SCS Runoff | - | e 2747 | - 36.87 4298 | - | e 65.06 Watershed B2 FTR WestSchool

6 Reservoir 5 | - 2171 | - 35.33 4269 | - | e 64.53 School Detention

7 Combine 4,6 | - 21.71 | - 35.34 4311 | - | e 69.94 Total Discharge to West

Proj. file: MLB10.gpw

Friday, Sep 29 2006, 11:43 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

16

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 24.48 6 744 139,136 B I Watershed B West

3 SCS Runoff 18.93 6 750 123,040 T I Watershed B1 FTR Res

4 Reservoir 2.358 6 846 79,831 3 1367.76 77,945 Watershed B1

5 SCS Runoff 27.47 6 732 142,619 T I Watershed B2 FTR WestSchool

6 Reservoir 21.71 6 750 142,580 5 1367.09 26,388 School Detention

7 Combine 21.71 6 750 222,411 4,6 | | - Total Discharge to West

MLB10.gpw Return Period: 2 Year Friday, Sep 29 2006, 11:43 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

17

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 38.18 6 744 215,008 B I Watershed B West

3 SCS Runoff 27.43 6 744 178,809 T I Watershed B1 FTR Res

4 Reservoir 5.924 6 804 135,600 3 1368.30 105,306 Watershed B1

5 SCS Runoff 36.87 6 732 194,144 T I Watershed B2 FTR WestSchool

6 Reservoir 35.33 6 738 194,105 5 1367.34 29,376 School Detention

7 Combine 35.34 6 738 329,705 4,6 | | - Total Discharge to West

MLB10.gpw Return Period: 5 Year Friday, Sep 29 2006, 11:43 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

18

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 47.55 6 738 267,199 B I Watershed B West

3 SCS Runoff 33.07 6 744 216,202 T I Watershed B1 FTR Res

4 Reservoir 8.360 6 804 172,993 3 1368.65 123,677 Watershed B1

5 SCS Runoff 42.98 6 732 228,004 T I Watershed B2 FTR WestSchool

6 Reservoir 42.69 6 738 227,965 5 1367.45 30,628 School Detention

7 Combine 43.11 6 738 400,958 4,6 | | - Total Discharge to West

MLB10.gpw Return Period: 10 Year Friday, Sep 29 2006, 11:43 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

19

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 83.02 6 738 466,880 T T Watershed B West

3 SCS Runoff 53.60 6 744 355,577 T I Watershed B1 FTR Res

4 Reservoir 15.49 6 798 312,367 3 1369.92 196,608 Watershed B1

5 SCS Runoff 65.06 6 732 351,836 T I Watershed B2 FTR WestSchool

6 Reservoir 64.53 6 738 351,797 5 1367.71 33,873 School Detention

7 Combine 69.94 6 738 664,164 4,6 | | - Total Discharge to West

MLB10.gpw Return Period: 100 Year Friday, Sep 29 2006, 11:43 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:45 AM
Hyd. No. 1
Watershed B West
Hydrograph type = SCS Runoff Peak discharge = 83.02 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 24.259 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =47.70 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 466,880 cuft
Watershed B West
Q (cfs) Hyd. No. 1 - 100 Yr Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 / \\ 10.00
\\
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Friday, Sep 29 2006, 11:45 AM

Hyd. No. 3
Watershed B1 FTR Res
Hydrograph type = SCS Runoff Peak discharge = 53.60 cfs
Storm frequency = 100 yrs Time interval =
Drainage area = 15.660 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) =52.30 min
Total precip. = 7.80in Distribution =
Storm duration =24 hrs Shape factor =
Hydrograph Volume = 355,577 cuft
Watershed B1 FTR Res
Q (cfs) Hyd. No. 3 - 100 Yr Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
/
0.00 — 0.00
0 2 4 6 8
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4
Watershed B1

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. =3

Reservoir name Watershed B1 NorthWest

Peak discharge
Time interval
Max. Elevation
Max. Storage

1369.92 ft
196,608 cuft

Friday, Sep 29 2006, 11:45 AM

Storage Indication method used.

Watershed B1

Q (cfs) Hyd. No. 4 — 100 Yr
60.00
50.00
40.00
30.00
20.00
10.00 //\\\\
0.00
0 4 8 12 16

—— Hyd No. 4 —— Hyd No. 3

Hydrograph Volume = 312,367 cuft

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

0.00

Time (hrs)



Pond Report

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:45 AM
Pond No. 1 - Watershed B1 NorthWest
Pond Data

Bottom LxW = 200.0 x 200.0 ft Side slope = 6.0:1 Bottom elev. = 1366.00ft Depth = 7.00ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1366.00 40,000 0 0
0.35 1366.35 41,698 14,296 14,296
0.70 1366.70 43,431 14,896 29,192
1.05 1367.05 45,199 15,509 44,702
1.40 1367.40 47,002 16,134 60,836
1.75 1367.75 48,841 16,772 77,607
2.10 1368.10 50,715 17,421 95,029
2.45 1368.45 52,624 18,083 113,112
2.80 1368.80 54,569 18,758 131,870
3.15 1369.15 56,549 19,445 151,314
3.50 1369.50 58,564 20,144 171,458
3.85 1369.85 60,614 20,855 192,313
4.20 1370.20 62,700 21,579 213,892
4.55 1370.55 64,821 22,315 236,207
4.90 1370.90 66,977 23,064 259,271
5.25 1371.25 69,169 23,825 283,096
5.60 1371.60 71,396 24,598 307,693
5.95 1371.95 73,658 25,383 333,077
6.30 1372.30 75,955 26,181 359,258
6.65 1372.65 78,288 26,992 386,250
7.00 1373.00 80,656 27,814 414,064
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 30.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 30.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert El. (ft) = 1365.00 0.00 0.00 0.00 Weir Type = -
Length (ft) = 450.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.10 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage (ft) Stage / Discharge Stage (ft)
7.00 7.00
/
6.00 // 6.00
5.00 5.00
4.00 4.00

3.00 j 3.00

2.00 2.00

1.00 1.00

0.00 0.00
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00 33.00 36.00

Discharge (cfs)

Total Q



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:45 AM
Hyd. No. 5
Watershed B2 FTR WestSchool
Hydrograph type = SCS Runoff Peak discharge = 65.06 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 13.050 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =29.90 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 351,836 cuft
Watershed B2 FTR WestSchool
Q (cfs) Hyd. No. 5 - 100 Yr Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / \ 10.00
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

24



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:45 AM
Hyd. No. 6
School Detention
Hydrograph type = Reservoir Peak discharge = 64.53 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. =5 Max. Elevation = 1367.71 ft
Reservoir name = School Detention Max. Storage = 33,873 cuft
Storage Indication method used. Hydrograph Volume = 351,797 cuft
School Detention

Q (cfs) Hyd. No. 6 — 100 Yr Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / % 10.00

0.00 —=——" (.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Pond Report

Hydraflow Hydrographs by Intelisolve

Pond No. 2 - School Detention

Friday, Sep 29 2006, 11:45 AM

Pond Data
Bottom LxW = 40.0x150.0ft Side slope = 4.0:1 Bottom elev. = 1364.00ft Depth = 5.00ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1364.00 6,000 0 0
0.25 1364.25 6,384 1,548 1,548
0.50 1364.50 6,776 1,645 3,193
0.75 1364.75 7,176 1,744 4,937
1.00 1365.00 7,584 1,845 6,781
1.25 1365.25 8,000 1,948 8,729
1.50 1365.50 8,424 2,053 10,782
1.75 1365.75 8,856 2,160 12,942
2.00 1366.00 9,296 2,269 15,211
2.25 1366.25 9,744 2,380 17,590
2.50 1366.50 10,200 2,493 20,083
2.75 1366.75 10,664 2,608 22,691
3.00 1367.00 11,136 2,725 25,416
3.25 1367.25 11,616 2,844 28,260
3.50 1367.50 12,104 2,965 31,225
3.75 1367.75 12,600 3,088 34,312
4.00 1368.00 13,104 3,213 37,525
4.25 1368.25 13,616 3,340 40,865
4.50 1368.50 14,136 3,469 44,334
4.75 1368.75 14,664 3,600 47,934
5.00 1369.00 15,200 3,733 51,667
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 20.00 0.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest EL. (ft) = 1367.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 0.00 0.00
Invert El. (ft) = 1364.00 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 50.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.50 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage (ft) Stage / Discharge Stage (ft)
5.00 — 5.00
_./
//
4.00 — | 4.00
//
3.00 / 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00 220.00

Total Q

Discharge (cfs)

26



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 7
Total Discharge to West

Friday, Sep 29 2006, 11:45 AM

Hydrograph type = Combine Peak discharge = 69.94 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =4,6
Hydrograph Volume = 664,164 cuft
Total Discharge to West
Q (cfs) Hyd. No. 7 - 100 Yr Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
S
10.00 10.00
\ \\
\
0.00 = 0.00
0 3 6 9 12 15 18 21 24 27 30
Time (hrs)

27
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Hydrograph Return Period Recap

28

Hyd. | Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | ----- | e 3724 | - 58.09 7234 | - | e 126.32 | Watershed C B4 10

2 SCS Runoff | - | e 3721 | - 53.99 65.05 | - | - 105.33 Watershed C1 FTR 10

3 SCS Runoff | ------ | e 1382 | - 20.04 2415 | - | - 39.11 Watershed C2 FTR 10

4 Reservoir 2 | e 2151 | - 33.08 40.69 | - | e 82.04 <no description>

5 Combine 3,4 | - 33183 | - 50.14 6146 | - | - 118.37 <no description>

Proj. file: MLC10.gpw

Friday, Sep 29 2006, 11:48 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

29

Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 37.24 6 744 211,693 B I Watershed C B4 10

2 SCS Runoff 37.21 6 732 187,006 T T Watershed C1 FTR 10

3 SCS Runoff 13.82 6 738 77,525 T I Watershed C2 FTR 10

4 Reservoir 21.51 6 756 186,987 2 1366.01 57,921 <no description>

5 Combine 33.13 6 750 264,512 3,4 | | <no description>

MLC10.gpw Return Period: 2 Year Friday, Sep 29 2006, 11:48 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

30

Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 58.09 6 744 327,132 T T Watershed C B4 10

2 SCS Runoff 53.99 6 732 271,768 T T Watershed C1 FTR 10

3 SCS Runoff 20.04 6 738 112,664 T I Watershed C2 FTR 10

4 Reservoir 33.08 6 756 271,749 2 1366.50 79,507 <no description>

5 Combine 50.14 6 750 384,412 3,4 | | <no description>

MLC10.gpw Return Period: 5 Year Friday, Sep 29 2006, 11:48 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report
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Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 72.34 6 738 406,541 T T Watershed C B4 10

2 SCS Runoff 65.05 6 732 328,601 T T Watershed C1 FTR 10

3 SCS Runoff 24.15 6 738 136,224 T I Watershed C2 FTR 10

4 Reservoir 40.69 6 756 328,582 2 1366.80 93,068 <no description>

5 Combine 61.46 6 750 464,805 3,4 | | <no description>

MLC10.gpw Return Period: 10 Year Friday, Sep 29 2006, 11:48 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 126.32 6 738 710,353 T T Watershed C B4 10

2 SCS Runoff 105.33 6 732 540,432 T T Watershed C1 FTR 10

3 SCS Runoff 39.11 6 738 224,041 T I Watershed C2 FTR 10

4 Reservoir 82.04 6 750 540,413 2 1367.53 128,061 <no description>

5 Combine 118.37 6 744 764,454 34 | | <no description>

MLC10.gpw Return Period: 100 Year Friday, Sep 29 2006, 11:48 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot >

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:51 AM

Hyd. No. 1

Watershed C B4 10

Hydrograph type = SCS Runoff Peak discharge = 126.32 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 36.910 ac Curve number = 80

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) =48.70 min

Total precip. = 7.80in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 710,353 cuft
Watershed C B4 10

Q (cfs) Hyd. No. 1 -- 100 Yr Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \ 20.00

N
0.00 —| 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
Watershed C1 FTR 10

Friday, Sep 29 2006, 11:51 AM

Hydrograph type = SCS Runoff Peak discharge = 105.33 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 23.080 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 37.60 min

Total precip. = 7.80in Distribution = Type ll

Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 540,432 cuft
Watershed C1 FTR 10

Q (cfs) Hyd. No. 2 - 100 Yr Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \ 20.00

| \\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

34



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:51 AM
Hyd. No. 3
Watershed C2 FTR 10
Hydrograph type = SCS Runoff Peak discharge = 39.11 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 10.120 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =44.70 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 224,041 cuft
Watershed C2 FTR 10
Q (cfs) Hyd. No. 3 - 100 Yr Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
| \\
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:51 AM
Hyd. No. 4

<no description>

Hydrograph type = Reservoir Peak discharge = 82.04 cfs
Storm frequency = 100 yrs Time interval = 6 min

Inflow hyd. No. =2 Max. Elevation = 1367.53 ft
Reservoir name = Conceptual at Watershed C Max. Storage = 128,061 cuft
Storage Indication method used. Hydrograph Volume = 540,413 cuft

<no description>

Q (cfs) Hyd. No. 4 -- 100 Yr Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 & 20.00

\
0.00 = 0.00
0 3 6 9 12 15 18 21 24 27
Time (hrs)

—— Hyd No. 4 —— Hyd No. 2



Pond Report

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:51 AM

Pond No. 1 - Conceptual at Watershed C
Pond Data
Bottom LxW = 175.0 x 200.0 ft Side slope = 6.0:1 Bottom elev. = 1364.50ft Depth = 5.00ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1364.50 35,000 0 0

0.25 1364.75 36,134 8,891 8,891

0.50 1365.00 37,286 9,177 18,069

0.75 1365.25 38,456 9,467 27,536

1.00 1365.50 39,644 9,762 37,298

1.25 1365.75 40,850 10,061 47,359

1.50 1366.00 42,074 10,365 57,725

1.75 1366.25 43,316 10,673 68,398

2.00 1366.50 44,576 10,986 79,384

2.25 1366.75 45,854 11,303 90,687

2.50 1367.00 47,150 11,625 102,313

2.75 1367.25 48,464 11,951 114,264

3.00 1367.50 49,796 12,282 126,546

3.25 1367.75 51,146 12,617 139,163

3.50 1368.00 52,514 12,957 152,121

3.75 1368.25 53,900 13,301 165,422

4.00 1368.50 55,304 13,650 179,072

4.25 1368.75 56,726 14,003 193,075

4.50 1369.00 58,166 14,361 207,436

4.75 1369.25 59,624 14,723 222,160

5.00 1369.50 61,100 15,090 237,250
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 3.50 16.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 1364.50 1367.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 0.00 0.00
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect Rect
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage (ft) Stage / Discharge Stage (ft)
5.00 5.00
/
//

4.00 — 4.00
3.00 3.00
2.00 ,/ 2.00
1.00 1.00
0.00 0.00

0.00 30.00 60.00 90.00 120.00 150.00 180.00 210.00 240.00 270.00 300.00 330.00 360.00
Discharge (cfs)

Total Q



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 5

<no description>

Friday, Sep 29 2006, 11:51 AM

Hydrograph type = Combine Peak discharge = 118.37 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 3,4
Hydrograph Volume = 764,454 cuft
<no description>
Q (cfs) Hyd. No. 5 - 100 Yr Q (cfs)
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 \\\ 20.00
\\§>
0.00 ——— 0.00
0 2 4 6 10 12 14 16 18 20 22 24 26
Time (hrs)

38
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Hydrograph Return Period Recap

39

Hyd. | Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | ----- | e 1565 | --——--- 24.38 30.30 | - | e 52.87 Watershed D B4 10

2 SCS Runoff | -=---- | e 1216 | - 17.65 2126 | - | e 34.43 Watershed D FTR 10

Proj. file: MLD10.gpw

Friday, Sep 29 2006, 11:55 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

40

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 15.65 6 738 79,347 | - | e e Watershed D B4 10

2 SCS Runoff 12.16 6 738 68,256 | - | e e Watershed D FTR 10

MLD10.gpw Return Period: 2 Year Friday, Sep 29 2006, 11:55 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

41

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 24.38 6 738 122,616 | - | e e Watershed D B4 10

2 SCS Runoff 17.65 6 738 99,193 | - | e e Watershed D FTR 10

MLD10.gpw Return Period: 5 Year Friday, Sep 29 2006, 11:55 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

42

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 30.30 6 738 152380 | - | e e Watershed D B4 10
2 SCS Runoff 21.26 6 738 119936 | - | e | e Watershed D FTR 10
MLD10.gpw Return Period: 10 Year Friday, Sep 29 2006, 11:55 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

43

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 52.87 6 732 266,255 | - | e e Watershed D B4 10
2 SCS Runoff 34.43 6 738 197253 | - | e | e Watershed D FTR 10
MLD10.gpw Return Period: 100 Year Friday, Sep 29 2006, 11:55 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:57 AM
Hyd. No. 1
Watershed D B4 10
Hydrograph type = SCS Runoff Peak discharge = 52.87 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 13.080 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =39.20 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 266,255 cuft
Watershed D B4 10
Q (cfs) Hyd. No. 1 -- 100 Yr Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
\\
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 11:57 AM
Hyd. No. 2
Watershed D FTR 10
Hydrograph type = SCS Runoff Peak discharge = 34.43 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 8.910 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =41.60 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 197,253 cuft
Watershed D FTR 10
Q (cfs) Hyd. No. 2 - 100 Yr Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 / \ 5.00
/ \\
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

45
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Hydrograph Return Period Recap

46

Hyd. | Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | === | e 11.68 | - 18.20 22,62 | om0 e 39.46 Watershed E Pre-Project

2 SCS Runoff | - | e 1058 | - 14.13 16.47 | - | - 24.93 | Watershed E Post-project

Proj. file: MLE10.gpw

Friday, Sep 29 2006, 1:04 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

47

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 11.68 6 738 59,232 | - | e e Watershed E Pre-Project
2 SCS Runoff 10.53 6 732 54,643 | @ - | e e Watershed E Post-project
MLE10.gpw Return Period: 2 Year Friday, Sep 29 2006, 1:04 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

48

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 18.20 6 738 91,532 | - | e e Watershed E Pre-Project
2 SCS Runoff 14.13 6 732 74,385 | - | e e Watershed E Post-project
MLE10.gpw Return Period: 5 Year Friday, Sep 29 2006, 1:04 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

49

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 22.62 6 738 113,750 | - | e e Watershed E Pre-Project
2 SCS Runoff 16.47 6 732 87,358 | - | e e Watershed E Post-project
MLE10.gpw Return Period: 10 Year Friday, Sep 29 2006, 1:04 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Summary Report

50

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 39.46 6 732 198,757 | - | e e Watershed E Pre-Project
2 SCS Runoff 24.93 6 732 134,803 | = - | e e Watershed E Post-project
MLE10.gpw Return Period: 100 Year Friday, Sep 29 2006, 1:04 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Sep 29 2006, 1:5 PM
Hyd. No. 1
Watershed E Pre-Project
Hydrograph type = SCS Runoff Peak discharge = 39.46 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 9.764 ac Curve number = 80
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =36.70 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 198,757 cuft
Watershed E Pre-Project
Q (cfs) Hyd. No. 1 -- 100 Yr Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
\\
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Friday, Sep 29 2006, 1:5 PM

Hyd. No. 2
Watershed E Post-project
Hydrograph type = SCS Runoff Peak discharge = 24.93 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 5.000 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) =32.50 min
Total precip. = 7.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 134,803 cuft
Watershed E Post-project
Q (cfs) Hyd. No. 2 - 100 Yr Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 / \ 4.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Appendix G
Preliminary Lot Grading Plan
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Appendix H
Preliminary Drainage and Utility Plan



40/133HS

'ON 80r ilva

L/

‘A8 Q@3INDIHD

L0c90Y 900c SFGNFLdFS

‘A8 NAVYIA ‘A8 NDI|S3da

vIro

SMM N1

37111 13 3HS

NV'id FOVNIVHd
3 XIAN3IddV

IWVYN 1D3roid

NO/Lladavy ONIaNVT HOHYNOW

0096 - ¥89 - 91 ¢
90749 'S ‘VLIHOIM
avody 9dim ‘N L1V

"DNI ‘SLNVLINSNOD

/m adid W P

"Wd W9 2y ‘SLzL

S|quuyi J
1940 dod Bunysoyw w
u_. -Uow \V\_. .mw s..hou -mw

4010290\ ONSA\OMANLOZIONTAIDN "

00¢

INIT
HNSSHHS .,

R

Moy abpoyy
M
)\
2 )

D o
sbuipiN1g ou

o (2

oc
é

Soold| asua(

g
R

v

. —7#

1IVHJSY X

00005

1L XA

§L9¢El

§r9¢el

0091

8.0

L'19€1

0'v9€L

4!

00019

1Sy

6'69€1

0'99¢l

14

00581

A

0°0LEL

§'99¢l

Al

0058S

08°€

F'69€1

0'99¢l

LV

0011

(1} 'bs)
ISM ©) YUY

(4-9.0n)
awnjop 10aj-001

(14) uoyna3|3 8304INg

13} A ID3A-001

(1) dN

(aNod

SNOILVIND1V) V14V ANOd

N

{J/KW

I N 7

A

3|quiy "puy

"W'd W9

4 R VAA RIS
v/ "3S (49D 'MS

AN

69¢ .

1V\

1 IVHISV

1 IVHASY

ogm«

AT TN AT T

INITFdId QI219NSSF4d .,

g

Moy dbpajy

V

2

S2400 #°9/

NW@N

~

SIHIOLIA
JDUNIVAT AdvVdaldW3l

| "LO BN
|  HOH

RN
(@]

N
|

. PORSdod &

<

8l

/1

&M&
- - - - - G AAAD

SMS "d0dd

\

SMS _"d0¥d—

bt

R

oc

HL1XO094d

~ Lo

8l

NV
OW

; ~
|
I

¢
S

s
AAST TN

g TINVHI

auojs ‘pu4

‘'Wd Y9 ‘32 ‘S/cl
s_. .UOW sV\_. .mm s.-_ou .mz

MOYIY MO -

NISVE JOVNIVIA -

NISVE 9NS JOVNIVIA -

i 319V DILJO ¥34H4 -

DI¥LD313 AVIHIIAO -

3INI1 DI¥1D313 ANNOIDIIANN -
3INIT INOHJITAL -

INI13dId SVO - o

aNIT SVO - o

3INIT 43M3IS AFVLINYS

3INIT ¥3LYM -

3dId ¥IMIS WIOLS -

ION3A -

3¥DV413s ONIaTINg -

IN3W3SY3 -

MAVWHONIS -

¥3INIOD NOILDSS -

33LIW JILVYM -

JATVA d3LYM - A

INVIAAH 3314 - 14®

310d LHOI -

XOd DI¥LD313 -

JOHINY AND ANV F10d ¥IMOd -
NOIS -

¥3LIWVIA @ 3341 SNONAIDIA -
¥3LIWVIA 8 3334 SNOYFHINOD -

dN3931

J04

3HD

39N

- —

L_LERE

NS T
z_mmMu
z_@M@M

dVIN ALINIDIA

B

o

)/

96

—

<
prws}

S 990T]

]

Ll

X
<
e}

S

Moy obpaH

moy abpa

1S W0o6| MS

>
o
<
<

S\; U661
o
'_

N30

A

MPIFO FFIVId MS

H108 MS

¢

JOIOARCERIR RIS

z

'ON 19

‘00 MOImpa3s

el

—/

Y0L MS

-

}m- -

isle

1S|4sclL

|

Y109 MS

"ay MHV‘IM%V:—IW MS

HLHON

1S uWiec

/,ig
z

—
IS |PigyL O

/

1S W0E MS

J3AOANV

7 HLYON

‘ad

1S W/¢

S W0y

MS

HIHJON

1S HUisv

-

auojs ‘pu4

"Wd W9 ‘32 ‘s/zlL
~_. .Uow ~V\— .mw s..hou .mz

ar)' |

.._.Ow_Z_n_Z«JW
HOUYVNOW |

H. INHISTH
IV NOLLNFL3a

SWI3HD

“R15 qyo+

e

3

SMS 'd0dd

ol
4

N

SN

-

u&

=p>

Ve INHISTH

/824D |OBYIS

S940D

Z1l

N YR

4155754 .8

Moy obpsH

cd NOILLN3L3,

0/5)

NOILVOO1 LV1d

SMS "dOdd

145

SMS "d0Odd

| Gm=

od

7

SMSgdOddT

WS d0oyd
o)
™

|

WNELVELREL]
/

o

O,
o
o

-
-

0/

A INHISTH
18 NOILN3L3a

t g

t s

MOy BbPSH

S N

t o

t o

OODIH
TN

B

MO&/\\

s
[N

N\

adid W "PUd
"Wd W9 ‘3T
'S£zL | 23S J8pus)

moy sbpoH

£9¢

1/E)

N XYY

s

U moy ebpory

ITNTNLAKST TN AT T




IWVN 1D53roid

NOLLIaay ONIANV'T HOHYNOW

10/133HS "ON 8or alva W

L /7 L0c90' 900c YNFGNILdTIS m
. . 0096 - 89 - 9 L € W 00c¢ 001 0 00l

A8 A@3INDIHD ‘A8 NAVYdA ‘A8 NDIS3a 90229 SN ‘VLIIHDOIM @)
vro rmo V7Y avoy d9im "N LL¥ m oo_ﬂﬁn e ETYOS

-

31L1L 13 3HS ' ) HLYON

INI 'SLNVLINSNOD | =

NVId ALITILN ONI¥IINIDNI m

H XION3ddVY 2

2

(@)

N

Q

O

C

o

S|quuyi

1940 dod Bunysoyw
/m adid WA P

"Wd W9 2y ‘SLzL

' 98 ‘38 10D '3

moy 8bpap

3 1S Weslt ®

moy 8bpap

i 319VD DILdO d34Hd -

JI41D313 AVIHIIAO -

ANIT 1415313 ANNOYIDIIANN -
aNIT AINOHd313L -

ANIT3dId SVO -

AN SVO -

ANIT d43IMIS ALVLINVS -

aNIT 4LV -

3did 43IM3IS WAOLS -

3ION3d -

JADv4Al13s ONIaing -

IN3Iw3aSsv3 -

AIVWHON3IYG -

d3INIOD NOILD3S -

d31LIW LV -

JATVA d3LVM -

INVIQAH 344 -

310d LHOIT -

XO4 D1410313 -

JOHDNV AND ANV 310d dIMOd -
NOIS -

d313wvia @ 3341 SNONAI>3A -
d313wvIid @ 3341 SNOJIAINOD -

dN3931

.

{)((w

3|quy “pu

"Wd W9

14 IR VAA RIS
£ °3S [19D "MS

/K

LTVHASY

pxe

1TVHJSY

695 1—

g9 osua(

=
5
(K=

e

y -

——— e

N < JMZ\HNQRQ EX4 19NS534d 8

A

e
Iy
<

1\
— =

s

moy sbpap

[p———— |1}

.,74

\
) ‘X

\,W%V

~

‘NVS 0l "dO¥d

N

e

-

Ol

A - —

b
§\-

‘ONdQJ

%
TV

NS 2

J

~—1\
. 908y

-.C el

INS3 LN
_ 4

‘doyd

——————

N

moy abpsH

L

\ (

- ——

e
(€.
[e))
=~

e~

moy obpaH

dd

i
I

I
L

g g4

=oETTg I o=

————/‘-————— e —— — — ——74—— b e —— ——

/\-’J_

OHLXOg

ﬂ
B
&

! 2 JAHISTYH

=~ s g Joud

WTR

[

~

puod

oY P I

Moy obpoH

E==XE=

(S

-

- NTS EH =T — —

T — NS .8 —dodd —

— e c— e o

8,- SAN O

(%

'st-,,ra:ﬁ?u"b <.
’_‘

Q= — —

¢
r OO@

EAVED |

a5

auojs ‘pu4

'W'd W9 ‘Igd ‘SLTL
‘L 298 "rf 3§ “10D "IN

3HO

X—

L BERE

NS
z_n®
z_ov,W

[~
- 8- -

auo

A0¥d

dVIN ALINIDIA

R

[

)/

/

<
prev]

(3
/

MS 990T]

]

MS

\\ 1S Y106

=X
%

&
&

1S K08 MS

VAN MS

N

WA MFFH0 JlHIVdd MS »n

0
M

\

‘00 »OMpaas\ 1S | 4¥6s!

‘00 7L

1S |UI0L MS

1S|4iL2lL

1s1¢

Ui09 MS

‘ad MEIV"IM(KG

HLHON

1S Wi6c

1S |picyl O

auojs "pu4
"Wd W9 ‘32 ‘s/zlL

dIAOCANY
=

1S WOE MS

T
'_
]
O
Z

1S WiL¢ ‘| "9 "vg°38 “10D 3N

/

‘ad

S W0

MS

/I\\

HLION | 1S Yis¥y

\

NOILVOO1 LV1d

0451

(

A ) .
- '8.

SMS "dO

iy

J LA

>

Vig

WTR

NS .8 doud 1

|
£

SMS "'d0dad

R 4

»
& ot — — — —

,——— ~
-————_—.,

pandl R ——

dIM

=
l
l
l
l
[

3

dodd

©

]

— — ] T 8 o — —

o
o

oH

MOy @

L9l

4
?

1L51

dodd

T

Moy pbpsH

o e e e e e — e —

adid W "PUd
"Wd W9 ‘3T
'S£zL | 23S J8pus)

moy dbpaH

' moy 2bpaH
TN AT TASTT




	Appendix A - Quad Map
	Appendix B - Soil Survey
	Appendix C - FIRM & FBFM
	Appendix D - Existing Drainage Boundaries
	Appendix E - Time of Concentration Calculations
	Appendix F - Hydroflow Hydrographs
	Appendix G - Lot Grading
	Appendix H - Drainage and Utility Plan



